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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyelectrolyte 
for use in a proton-conductive fuel cell having enhanced 
protonic conductivity, properties equal to or better than 
existing materials and improved synthesis capability, and 
a proton-conductive fuel cell using the polyelectrolyte. 
SOLUTION: A polyelectrolyte for use in a proton- 
conductive fuel cell is synthesized from a 

fluorosulfonylacetyl fluoride derivative and includes 10 to "X — ^ : : f: -&..» 

100 wt.% of a polymer including an imice acid having v 
hydrogen atoms and polyvalent metal atoms, 

represented by the formula, where X is a bivalent group ^ ; 

represented by -CO-CFZ-S02- or -S02-CFZ-CO-, in 

which Z represents a fluorine atom or CF3; Y is a 

hydrogen atom and an atom selected from polyvalent 

metals, 50 to 98% of which Y included in the 

crosslinkable polymer is hydrogen atoms and 2 to 50% is 

a polyvalent metal atoms; and (n) is an integer not less 

than two. The polyelectrolyte is used for the formation 

of a proton- conductive fuel cell. 

*••"»»••••••••-••••••••■•»•••.•■»»......■•.••...,.......».«.....„..„...„,. 

' "*'""" """""" "*"'"'"""~""""'""'°""** 7.7 * 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAH9aGuLDA41 1 007969P3... 04/1 1 /25 



(19)B#HttW/r (JP) (12) Q |f) ij^p §^ Q $g (A) (U)tt9ftHH£ffl8# 

WM^Fl 1-7969 



(43)&I8H ¥j£ll¥(1999) 1H12B 



/ 1JJL.V/1. 








un 1 y 8/n? 

I! \J J. 1V1 O/ \JLi 




u n i m 




PORT S/5>9 

\^ W O J %jf Ltd 


XL* ¥T 


PORT 




WHIM R/1 ft 
n \j x xvi o/ iu 




y n 1 m 


a/in 












WH¥9- 156944 


(7D mmx 


000000033 










(22)ffllSB 


¥^9^(1997) 6 












S «A 






















02mmm 


Ujtc ~$CJ& 
















;nA»/wy2oi 








«1BB IDE 








m ium&m mmm 3 t e i3# 1 jmwsi 










(54) [ISWCD^&ffr] 









(57) 

Cfl?j*#l9] 7;l/*ax;I/*-;l/T-tr^;l/7;l/a^-i' 
BUttm? 5 F8*-&*rr*S-&f* ; fc 10-100 



-1- 



(2) 



1 1 -7 9 6 9 



— 6— X - N — H— 



0-1 0 0li%<OKBT^LT^:§y 

Htil 

5£ X 1 ) 



(llT% C O — C FZ-SO2 - N Sfctt— S 

O2 - C F Z - C O - T*S* tl5 2 « IT'S 5 , Z&7 
yXJK^SfettCFa ^gto Y tt*3RIR?*J:tf 2 ffi 

tplC5£n$Y0 5 0 — 9 8%tf7klKJH?T&£* 2 — 
5 0%tf 2ffiW±<D£JilT*&&o n fi 2 fit±G>jE©SHR 
Tfe^o ) 

n»*» 2 ] fS^Jg 1 IEf&0*#?W!«*/B^* C 

3 ] at^gt 1 eM0ff#?mx*tfx«R 

[000 1] 

[0002] 

t). 2 5°Cfc::fc^T8 3%tCfeM*TSo 

[0003] (KDi^^D hveiswiios* 
ftmorfxifcttws (7y-F) icfc^Ti*. ami 



§ c £ J: 0 t»x*;l/^tfS5nSo 
[0 0 0 4] c 0<fc ? ft h >68S(8fit?l!!i^^ 

isKvttKo r-*-^;*^ (ssffiso j tc«**n« • 

SCk^aSBatlT^S (WM^¥2-7 3 9 8§ 
^$g, 0 8 2 6 0#i«M0 a 

[0006] r^^-r^-vj (0^3ft^-7Mnx;i/ 

TfctK *orc«>«i«)TK«ftWSfcftoTV^o EP 

(SO3 ) (DS^«koT*aL/fc3Htt«ifi<0 
f;l/7;l/t7^K«:tBSIiS^LT, (1) 7;Wdx 

F (HFPO) *ftf*n*-££ 0 (2) »C7 

i:siiS*-&T5B»*e-;usjc^»-rso (3) 

taxfi/> (TFE) £ttS-&2-e*o (4) 5K«jS<0 
50 ^;U^-ax;l/^n;US^y>{bL. X^^^h^T 



-2- 



(3) 



WB8¥ 1 1-7 9 6 9 



(5) mvimisrxjv^mt-rz at2#M. * [0007] 

BII#B. r«t6tt^*o*W»?J , P1UBTII [ft 2] 

HlKBBtt (1 9 8 2) ) o * 

FSOa-CF.-CF + a CF»-CF-CF* 

II \ / 

O O 



N a * C O 



-> FSOjCFj (CFiOCF) . C F 



t II 
C F 3 O 



F S O a C F » (CFtOCF) .-.CF*OCF=CF 



C F 



( 2 ) 



n (2) 



+ m C F 2 = C F * 



■f- C F » — C F )& ( C F * - C F 2 



OCFt(CFOCFa) ,-jCF»SO.F 



C F 



N a O H 



— S O 1 F 



•» - S O 3 N a 



H N O a 



-> - SO.H 



[0 0 0 8] (1) OSJST«HFPO<D2^W 
HUT*, iR**ffiTS*. nXh£3l#±t;f£lMg<D 1 

[0 0 0 9] 



50 



[0 0 10] 

1. #?+te-*K (1) T?*Sns«B6**T*SB« 

lo—i o oaa%ossfflT*'&#Lr^:syD h>e» 



-3- 



(4) £3ffW 1 1 -7 9 6 9 

5 6 
[0 0 1 1 ] [ffc3] 

— (— X — N s£ < l ) 



[0012] (ClT\ Xti-CO-C F Z-SO 
2 gfcte-S O2 -CFZ-CO-t^n§2l 
STSD, Zte^yfgHW^/cteC Fa **"T 0 Y(±7K /0 

t). ^ttMdtWKS'Stt* Y<D5 0-9 8%*VJc* 
2-5 0%^2Mi(04ITfeSo nli 

[0 0 13] WT*aiO«»?l»KO*fiKS*K:o 20 

*r«ns-»5£ (1) T«^n««js**"r«fi-&f*tc: 

— f- G - N — )— sr 

I 

Y 

— <— G ' - N ->— 



HRS (1) tg^ n^iiiO^Ol^ftt^ o T t s 

(1) T'&ztiztimt—fB&t (1) «^<o»ii 
ko«is»t»ottii\ -isa: (1) antomm 
comtLTte. TBEft 4 Ki^-r-iR* (3) tommtsa 
xf—tfta (4) (DtrnzmfzcttfT^Zo -sss 

(3) <D#l5gtC*3^T, Gtt-CO-Rf-CO- - 
C O-R f - S O2 — s — S O2 — R f —CO-. - S 
O2 -R f - S 02-T^n$ 2fflST^t), Rfte 

— 1 0 60/^-7;l/^nT;l/^l^>S. SfettS 

^•To /c/cU Gfcfc*— «5£ (1) ■f©Xfcjr&3;«:0\> 
— fc£ (4) tOimSK^X. G' li-SOz -A r - 
SO2 — . — SO2 -Ar-CO- — CO — Ar — S 
O2 -CO — A r— CO— T^nS 2liT*S 

K> . A r I* 2 ttcD^Sj&S^-To 
[0 0 14] 

Ht43 

*S ( 3 ) 



s; (4) 



[0 0 15] (YJi7k^H?^S-r*\ 0%ttT 



40 



tf-flS5£ (6) 0«fe*«&A/e^TfeJ:i/\ 
[0 0 16] 

Mb 5 3 



-4- 



- G - N — X — 
I 

Y 



(5) 



WBB¥ 1 1-7 9 6 9 



a (5) 



- G ' - N - X — 
I 

Y 



5* ( 6 ) 



[0 0 17] (fib, X. G. G' > Yti-SSS 
(1) s (3) , (4) tmto ) 
*6Kl*«WT?ffll/^tl*«^f*tt-lRa (1) T8S 

t>u — «s (i) t^n§«M^y^h8^i 

[0 0 18] *SSWT?ffll/^6n*«*{*K:a3l/^T. — « 

a ( i ) TS2fts«i64)'&w»i. 3 on% 

fifSL<{i5 0li%, £t)#£b<te7 01 
g%£UiT*&tK #JCffSL<»i9 0li%T*SSo 

[0019] *^^fflt^n5i^iiTO»? 

fiUKOWHtttti/^ 1 000, »Sb<li20 

7a, L < « 1 0 
[0 0 2 0] ±IBO>T5KiKi^'fnfel»»'rS-CF 
Z- (ZliFSfcttC Fa ) SOSfiV^^KglSftStCJ: 

L i N 



%>o $zm. n-y**>A (o^mmmtmi ioog/ 

SS-efeSOJC^LT. Kfi-&*03SJftSfiti 15 7 — 
2 0 7 g/aifcl»TB^t>(Di:4^TV^o 
[0 0 2 1] —IRS ( 1 ) <D«Jfi*^-r*ffc^»«i. 0U 

r;i/*y^sotrx (hV7;i/*;i/->>J;W 75F«ft 

fF£^¥ 3-5 0 1 8 6 0 Jf&SL DesMartea 
u£>, Inorg. Chem. , 2 3i, P. 3 7 2 0 

(1 9 8 4) micmmznT^z&moteftioixjifr- 

50 [0 0 2 2] WAtf. ttE77l/Ay&IBtt^y^Att 

T*fctttfy^*Aex (hy><^;i/s/y;w r^Fie? 

^Ttjeftoy^^^ffl^fiE-rscirA^^s (Tie 
fb6*#H) o 

[0 0 2 3] 

Mb 6] 

( S i M e a ) « 



FSO. - CFZ-CF 



II 



■4 — X — N — >■ 



L i 



( 7 ) 



[00 2 4] (uLTXti-CO-CFZ-SOz — £ 
/cii-SOz -CFZ-C0-T*$t), ZttFSfettC 

F3 ) 



50 



( 1 ) ©#BBO Y3^3lc«JI(T-p*«fbd«l*»* C £» 

SP^r 2 «W±0^fffi^S^ * VTggtT £ C t tC <t 0 # 
y^-H*3B«-r£c4:tfT#3o *Ofc**y 



-5- 



(6) 



&m¥> 1 1 -7 9 6 9 



10 



%o hks (i) commz^?z$zm&n&t*tp<DY 

^m^m^^r^tLX^ Mg 2 \ Zn 2 \ Ni 2 \ F 
e 2 \ Fe 3 \ Al 3 \ La 3 \ T i 4 \ Z r 4 + ^i 



7;l/3-;micS»LTfe*^ C*ifc:±IBSMBi&]B>f * 

Z C F = C F * + SO* - 



[0 0 2 5] K5effittS-&it*OY±ffi^«-r*7jc 

SSdtfftCctDafl^-rsct^T^So ±E7;l/*DX;l/ 

J. Am. Chem. Soc. , 8 2#, P. 6181 
10 (1 9 6 0) KmmZtlT^Zj3&%:m^Z>C£tf?Z 

WD^Dt! b>i:^7icKt^ (S0 3 ) OS/S^cfcoT 
4ffiLfcIMOX;H> (TBBft7*#R8) '> 

7;i/tDX;i/t>-;i/7-tf ;i/7;i/^7^ Fiift 

*f»*Cfc^T#« (TfBffc 8 o 
[0 0 2 6] 
[ft 7] 

> 2 - C F - C F z 



I I 

S O 2 - o 

C 8 ) 



[0 0 2 7] (ZteFSc/cfctC Fs ) 
[0 0 2 8] 



* [ft 8] 



mm 



Z - C F - C F 2 
I I 

S O 2 - o 

( 8 ) 



■> FSO2-CFZ-CF 

II 

o 

( 7 ) 



[0 0 2 9] (ZteFSfctiC Fa ) 

±Eft6<0— jRS (7) t?S«nS7;WPX 

FBMM*fc:c IOCC3 F 

6 COCK CICC2 F4 COCK FOCC4 Fs 
COF, FOCCa Fs COF. FOCC2 F4 CO 
F. FOCCOF. m-C6 H4 (SO2 C 1) 2 % o 
-Ce H4 (SO2 C 1) 2 . FO2 SC4 Fa SO2 

[0030] «a ( 1 ) 



ywR*UT-fe, -fiss (1) o«js*wr*«*» 

[0031] COJ; -5 Ki. ««f Ktt. » 

^fcHRsS (1) T?SSn5«I*^tt5i^»S 



-6- 



// 

-gte* 10—10 onm%. £?£L< ti3 0 — 1 001 

a%> i#jc»s u < « s o — i o o 
coo3 2] ^wos^wwitt. y vaswBtt 

HWJLTfeJ:i/\, 
[0 0 3 3] KSl^SWJl^SffifcLTffil/^W^ 

««hw^»fitf!fsi<, i1S3M%-2om 

[0 0 3 4] ft. ttOttKttflRUtt. ttJKiio-gptco 

«R«»*«i«-r * mam * *rx«tt««i t^s^L 

[0 0 3 5] jWc. *«WO*»?W!Hl*fflV^cj|l8« 

(«) so rr^u-y^x-s (B 

hLTti. 1 0 — 3 0 0 pmO&OtfffiVt&tl 



(7) «BRT 1 1 -7 9 6 9 

72 

tffitf, 3 0 0 n m £ DJPV^fc^^ySSWIlOatfitf 
^*>£}&M£>02te5 0— 1 OOjimifit^o 

[0036] flS5B«»^fleffl*n*/fxa*mitt. m 

A. ^V^XfX W*r>. /V*-S*>A. feSl^Wt*- 
fc*. Mlgte 10 — 30 Ot^XhD-At'Mo 

nfc««"PWAtfo. oi- 

1 0mg/cm 2 Wo 

20 [0037] mmttt urti. ■?»gtt»K , r8tiif 

5t77»fSL^o fit, «7y|RMK©* 

30 *>Jf h57;I/*axfl/^ f h77/l/tDX 

fl/>-^-7;^n7;V+;l'e^;l/x-T;l/KI^ 

P tT U 6 ti £ o 

[0 0 3 8] «»K7?fe*-r*V3SSMi4:«xa;»«a 

i: LTfflv>*>r * v*ssaio^xiE»iaflu^T?«n 
tf&<. — lew^ti i 2 o°c— 2 5 omso yux 

5 — 2 0 0 kg/cm 2 T'fe^o 5kg/cm 2 * 

200kg/cm 2 £ig;L £ * Xi£»aaflD^?L^O 

^tlTLSdo t/UXffirtOfrSL^KBfc^ 2 0 — 
1 00kg/cm 2 ^^£o 

[0 0 3 9]M»S^ti. COJ:54-Y*>SJfflfc3!r 

xs£««a^o«'&«*. itft^^oAnpiia 
jo «cjttB-e*s***rx*. (BxrotfxstirastcnR 



-7- 



(8) 



&ffl¥ 1 1-7969 



13 

£ G JKESSffltOffMfflSoJff* LVffHtt 5 0-100 
[0 0 4 0] fiLbRLfc«fc3fc. *5HBO^ahyfi» 

Co 0 4 l ] 
CO 0 4 2] 

CUSKffBl] WJESffifc«t*BS» (SOa ) ^rh77 
**nxfi/yw«*ft», *«**JSB (SMS 4 

[0 0 4 3] 3Mc. 'Jmex (HJ**7l/S'UJl/) 
7^F01mo 1 /U *y h;l/OiMEOfh7l:Kn77 
y (THF) 150ml (0. 15mol)^ *SL 

^A^7Mnx;l/^r;^7;^D7-fef;l/7;^7 

>f F2 7 g (0. 15mol) ^THF27ml 

*fco #TtfJ Lfc*&f**aiBy Lfcffc^x*7l/X— 2 

0 0ml T*ift#L 1 0 0"Ct?*SR«bTSljlfeO«'& 
*14. 8g*t#fc 0 C<D&&f**x*y— ;l/8 0m I 

CO 0 4 4] C(Om&ft<DTHFf%m<Dm7fflmiZ0. 
32d 1/g (3 0°C) ^S?)l^$S<:^tfSIB 
X'Ztco DMF»«OGPCillfifc:J:0*fe6ti«:*U 

1 3 7JT*ofc 0 S fc7aR4*#f 0<S*. Li AM. 41 
§96 (it»ffi4. 211%) ^nsc^Wo 

1 6 5 4 cm" 1 (C = OK 1 3 2 2 cm" 1 (S 

02 ) , 114 6cm" 1 (CFi ) ©KlRfc?— 

*nfc 0 j/cii-pfttoi^ — yu^ffico 19 f-nm 

RX^^h;l/ffl^S, CFz Stc^jS-r^-1 0 

8. 8ppm (CFCh 1$) <D&—#mV-Z&m 

aisnfco f^ii:M^^co l3 c-NMRx^^h;i/iij 



/4 



3£ (fh7^f^>7> (TMS) IC^O. 1 6 

7 p pm (C = 0) . 1 1 6 p pm (C F2 ) tCHS^ 
ftVe-^VMnSti^:. «±<0»5©l6*fr&. (-S 

02 CF2 coNLi-) *3.x-y bfc-r«a-&ft*^ 

[0 0 4 5] _hfB*&f*l . 0 gSr^XrUcAtU 3 
5 %Kt^7K®ffi 10ml *in*TSiS-C4 BfflJSJ$L 
/co EJfcffi*ffliSL/c»x--r7l/ 10ml T*2HttHJL 
/co x-f^KK^/'yyL, 6 0t;T3«PHia» 
70 L/cJSS, SgRfiBttO. 7g OR* 7 9%) *M#6n 



2 8 0 cm" 1 . 3 3 9 0 c m" 1 KIN HRlRlf— irifiWNl 
^n/co £/c. 1 H-NMRX-?^ WMMJt (TMSS 

(-SO2 CFz CON Li-) ^arybmi^ 
{fctf (-SO2 CF2 CONH-) *axyhfctSI 

1 0 0«eNaOH^ftWS*fTotefcC*. 

co o 4 6] ±tBxmvwtm&» cnmm^w. 
mr*m&i,xmznrcm&ft*mmicmmrz) 3. 2 
g^ 1 0 om 1 <o**y— McffifrLrcmmz. 0. 2 

M^F^^/^v^U 3. 3gO!»*»ft« »&h 

7k*> io%^Mgoi^-eft5cktft>^ofco s 

/c. m%ntzmw<om&x<D7\<L<D^mftte2 omm%x 

*ffigl8T'£/c 0 
CO 0 4 7] 

CI*ISS#»J 2 ] 7;l/tDX;^$r;i/i;7WD7-l!f;l/7 
;l/^^-T F27g (0. 15mol) ^THF27ml 

'Jf^k^X (bV**fri'VM 7=F01mo 1 / 
40 'J7F;HHFMl50ml (0. 15mol)*» 
TLfcfi S»*T»iaL8^BE«**fc 0 l«*t 
WLfcfi^f**itgUL3rc»^x^;l/X— t-;1/2 0 0ml 

Stfea-&f*^t#/c 0 C©i§»^y^;l/8 0mllC 
KWLftO-feilSiJLT^Jfflfc*!!**. fflffi* 1 . 6U7 
h;l/Oi^x^;l/X— f-fr^xnttM'S'&rc&l 0 0°CT* 
l^gilt^M^ftlO. 3g*»fto 
fl^THFffi«<O3B7^fifc*0. 89dl/g (3 0 

°c) x&om&WT&zc ttmmxzrco c<om^ 
50 <dx^<z bJiT-zizmmm 1 t?t#&n/cs^ftot><D 



-8- 



15 

[0 0 4 8] -<*>3SS««fli7^^5^ MR-12 
0 B Mvl/tfV (mm) 1 3 m 1 * 1 . 0 c mgOij 
52*K3E*U ClftfcO. 5Ml2 00ml« 

Us ^ 2 o om i ©7jcTiJfc}*Lfco ov^-e±g2S-& 

ft: 3. 0 g*3 0 0m l<07Wc}SA^Lfc«»«ilfSU 
££,£5 0 m 1 OTkTft»Lfco 7jc*B* K ^ T y ^ 
L> 5 0"Ct?K«L/fcJS*. i»3KeH{*2. 3g OR* 
8 0%) ^ffStifeo c<Dfi-&f*<DX^ h;l/-r— 

(** 1/1 0 0#t$£N aOHtf»i8^*fTofel:i: 

cfcDC <D«-&f*#3S&T* %>&££ tft> o tco ^TcJtm 
^*TtO$gm> L i <Dm?m&2 5 ppm^5, »$!^ 

[0 0 4 9] ±E^T»fcHM*fl***«l 1 fcW 
{W<Dffi£LT<Dl 0%^MgT*^«I^nT43t)s 

chtft>fr-z>rc 0 ff &nfeea{*osiat?<07ico^ 

[0 0 5 0] 1 fcBWHc:. ±B*ftT»ft 

*»HSi^(D^^y-;l/Mt:S8v^^»7 

>r;l/A^xfyi/Xv/-hc^8 o°C. *B*fSS l o o 

>XjfiiJ^ E G&GtL 3 8 9M^>¥—?1/ 

X^ — ) ^Tofc^, 8 0t, *B*tSJgl 0 0% 
K:43ttS^uh>e#fft±0. 5S/cmT*$o/fc 0 
[00 5 1] 



E-TE K*t») K 



^— Xh*HS!Lfco CO^Xh*2 00^ tt r>iO 

*ms?HSW i o o • Hjgftu a&fflj$a 



(9) EfBB¥ i i-7 9 6 9 

16 

0. 2mg/cm 2 OftBKS/— h £f# fc B 
[0 0 5 2] 2ttO«!K->— h(D«l{«JI«r|qj3b^^t> 
*<DWfc:£SyBB9 5 0 g/S«. f^lOO/im 

<D/<-77l/*ax;U*>«» (fflfk^II OR) H) * 
&i£#s 1 SOU EA5 0kg/cm 2 W^hA 

*H*fW8Lfc. «JWB3E»»1:LT, J12&J4 00/i 
mCD*— jK>^pX (E-TEKttia) -r^a 
^»«« (6 011%) ^jS«Lte»s 3 4 0t^» 
10 ^V>if^m\ ±1— ^V^uXtcWL4 oaa%$a 

[0 0 5 3] c:n6M fc«JSHB5£»fti:* 
**TX. lMHFJfc:£**SV\ ^BEs -fe;Wa*7 0°CT 

JUs 0. 5s 1. OA/cm 2 om8iiSBSOh^iO-tr;l/ 
tByt/Siifi^n^no. 6 2Vs O. 5 2 Vt»oft 0 
[0 0 5 4] 

20 utftMN 1 ] mis r*-*? co 5 s«%r§?s mm 
8o°Cs ffittsai oo%fcfc**s>f ve— ^xaose 

O /Co 

[0055] S r^^y >r >j »**ffl^:fctt 

50 sfcfrofco ^<0*SJHs 0. 5s 1. OA/cm 2 ©fESfE 

«BfiOi:*o-fe;l/tB*fiEE». ^ti^tio. 62V, 

[0 0 5 6] 



-9- 



